Purification and characterization of two distinct forms of rat adrenal cytochrome P450(11) beta: functional and structural aspects.
It is generally accepted that the last three steps of aldosterone biosynthesis are catalyzed by a single enzyme, i.e., cytochrome P450(11) beta (P450XIB). We have previously reported that rat adrenal mitochondria may be capable of producing two forms of P450(11) beta which differ in molecular weight (49 and 51 kDa). In the present study we describe the purification, the enzymatic activities, and some structural properties of these two proteins. Using zona fasciculata mitochondria, the 51-kDa protein was purified to electrophoretic homogeneity by means of octyl-Sepharose chromatography. In a reconstituted system the protein catalyzed 18- and 11 beta-hydroxylation of deoxycorticosterone, but exhibited no 18-hydroxylation or 18-hydroxydehydrogenation of corticosterone. The 49-kDa protein was isolated from zona glomerulosa mitochondria of rats kept on a low-sodium, high-potassium regimen. Using octyl-Sepharose chromatography, it could be separated from the 51-kDa protein. A reconstituted eluate fraction, containing the 49-kDa protein, converted deoxycorticosterone not only to 18-OH-deoxycorticosterone and corticosterone, but also to 18-OH-corticosterone and aldosterone. These findings indicate that the rat adrenal cortex is capable of producing two distinct forms of active cytochrome P450(11) beta. A structural relationship of the 49- and 51-kDa proteins was indicated by experiments involving limited proteolysis. Thus, digestion with alpha-chymotrypsin and V8-protease yielded very similar peptide maps for both proteins. During potassium repletion of potassium-deficient rats, the disappearance of the active 51-kDa protein coincided with the appearance of the 49-kDa protein. These results are suggestive of a post-translational processing mechanism converting the 51-kDa protein into the smaller 49-kDa form. However, the 49-kDa protein might also be encoded by a distinct gene, regulated separately depending on the physiological conditions.